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ABSTRACT
Maps of potential tsunami inundation have been developed for
the islands of Molokai and Lanai, Hawaiian Islands. These maps
have been prepared using the same rules previously applied to the

islands of Kauai, Oahu, Maui, and Hawaii.



BACKGROUND

Potentisl tsunami inundation maps for the islands of Kaual,
Oahu, Maui, and Hawaii (Cox, 1961) were prepared in response to
a recommendation by an ad hoc Tsunami Review Commettee of the
Geophysical Society of Hawaii. The emphasis given to expediency
limited the gathering and interpreting of historical data and
the analyzing of the physical situation for prediction purposes.
The results were based on an empirical approach, with subjective
and logistical factors occasionally being given considerable weight.
The empirical approach used the records of run-up and inundation
during the large tsunmmis of 1946, 1952, 1957, and 1960 as reference
Jata.

The difficulties of the task are evident from the complexity
of the criteria, the frequent important exceptions, and the incor-
poration of logistical aspects into the analysis of a geophysical
problem.

The criteria used earlier (Cox, 1961), and followed in this
report are:

I. On northwest, northeast, and southeast coastlines, for
tsunamis of distant origin from amny direction; and on
designated southwest coastlines for tsunamis from the
south or west:

A. A1l areas between the shoreline and the intersection

with the ground of a surface declining inland with a



slope of 1 percent from a height of 50 feet above

mean sea level:

1. At the 10-foot contour below mean lower low water; or

2. At bays, estuaries, harbors, or canals with narrow
channels, lines connecting the segments of the minus
10-foot contour across the channels where they are
2,000 feet or less in widthjor across the 2,600-foot
width of the channel into Kaneohe Bay, or

3. Where the submarine siope seaward of the minus 10-foot
contour is slight, lines drawn seaward from the minus
10-foor contour at a distance from it equal to half
of the excess of the local distance from the minus
10- 40 the minus 20-foot contour over 1,000 feet.

B. All additional areas less than 4 feet above mean level
and within 400 feet of the shore of the ocean or tidal
bodies such as a bay, harbor, estuary, or canal.

C. A few additional areas in which the historical data
indicates liability to inundation.

TT. On designated [southwestr‘coastlines for tsunamis of distance

origin: from the south or west:

1 "Northwest", in the original report, was a misprint.



A, Areas defined as in section I.A.,, but using a 30-Toot
instead of a 50-foot height offshore.

B. Areas defined as in I.B,

O Additional areas in which the historical record indicates
liability to inundation.

This report applies these criteria to the shoreline areas of the
islands of Molokai and lLanai., There are two reasons for doing this.
First, these two islands have become increasingly important commercially.
Extensive development as planned for the tourist business may be intense.
It is important that the investors and the tourists be made aware of the
unique tsunami hazard wherever it exists. Second, studies under the
Tsunami Research Program, which has been in progress for five years,
have included intensive study of certain aspects of tsunamis. Such
studies include gathering of data (Iida et al. 1967), instrumentation
for deep-sea measurement (Vitousek, 1965), and study of terminal response
(Loomis, 1965). Hopefully, these findings can be used to improve the
criteria for potential tsunami inundation.

The maps developed here for Molokai and Lanai are found at the

back of this reporte.



METHOD
The following procedure has been used in the application ot the crite
CROSS SECTION
L. Land
A, A cross-sectional graph of the land is made from a topographi-
cal quadrangle map with a scale of 1:24,000.
B. To graph the land using this scale, measure inland from
the selected shoreline point until coming to the first
contour interval. (On most maps, this is the 50-foot contour. )
C. Plot this on the graph at the number of inches inland and the
number of feet in elevation.
D. Repeat the procedure of B and C, for contours of less than
100 feet elevation.
II. Water
A. Make the same cross-sectional graph for the water from Boat

Sheets, if available (see Fig. 1 for an example); otherwise,

from hydrographic maps.

B. These will usually be on a different scale, probably 1:20,000.

The 1:24,000 scale is taken as the standard.

1. To adjust the difference in scales, make a ruler showing
scales of 1:24,000 and 1:20,000. Measure the desired
distance on the 1:20,000 map, using the 1:20,000 ruler,
and determine where this point would come on the adjacent

L:24,000 ruler.
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no

This point on the ruler will show the number of inches
out from the shore on a 1:24,000 scale.

Water Depth will be in fathoms: 6 feet = 1 fathom, so
multiply the number of fathoms by 6 to obtain the depth
in feet,

FPlot this point on the cross-sectional graph: inches

out from the shore and feet in depth.

Flot the land and water from the same shoreline point on
the same cross-sectional graph.

Connect the points with a curved line, (see Fig. 2

for an example).

RUN-UP CONTOURS

1

II.

Focal Points

A, Draw a line perpendicular to the shoreline on the topo-

graphic quadrangle used in graphing the land, thus showing

where the cross section was made.

Predicted Run-up

A, To obtain run-up for 30-foot or 50-foot wave on minus

10-foor contour.

l'

Use the cross section on a 1:24,000 scale made according
to the description in the previous section.

Find the two points where the water depth is 10 feet

and elevation is 30 feet and %0 feet.

Plot these two points at x inches from shore (water

depth of 10 feet), the coordirates of the points will



(x, 30 feet) and (x, 50 feet).
., Now draw a line with a 1% slope from each of the two
points shoreward, intersecting the land. For example,
a) 1% of 24,000 inches = 240 inches. The land is in
feet, so 240 inches/12 inches = 20 feet.
b) From each of the two points (x, 30 feet) and
(x, 50 feet), go inland 24,000 inches and down
20 feet. This will give two points through which
to draw two lines with a 1% slope.
B. The 50-foot prediction is used on the west, north, east,
and southeast shores. The 30-foot is used on the southwest
shore.

1. On both the 30-foot and the 50-foot predictions, the .

@}

will interssct the land by (y) inches inland.

o

Find this point on the quadrangle (same scale).
3. Draw a dashed line (----) contour at this point.
Follow the nearest elevation contour.
IIT. Historical Run-up
A.  The figures of historical run-up are in feet and are found
the island map (not a quadrangle), in the chart room of th
library of the Hawail Institute of Geophysics, under
TSUNAMIS.
B. Using the cross section, find the point where the land
is at an elevation corresponding to the number of feet of

historical run-up.
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v,

Find this point on the map. It will be inland (z) inches
according to scale.
Draw a solid line ( ) contour for this, also following

the elevation contour.

Special Criteria

A.

This indicates areas where the historical run-up has ex-
ceeded the usual criterion run-up and is designated by a
solid line ( ). About one-third of the areas required
special criteria.

Example: Puu Nananana, Molokai

CROSS SECTION

Io

IT.

Land

A, U.S.C.&G.S. guadrangle No. 2103.75 - W156h2/7.5; Scale
1:24,000 (see Fig. 9).

B. The first contour interval is 50 feet and is 2400 inches
inland. Plot this point on the graph (2400, 50).

C. Make similar measurements for the 100-foot interval.

Water

A. Boat Sheet No. 5311; Scale 1:20,000 (see Fig. 1).

B. Measure to the first depth-contour which is two fathoms
(12 feet); this is 7500 inches from the shoreline. Plot
this point on the graph (7500, 12).

C. Make similar measurements for other fathom contour intervals.

D. Draw a line connecting the points on the land and one con-

necting the points in the water (see Fig. 2).
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RUN-UP CONTOURS

1.

11,

IIT.

Focal Points

A,

To obtain maximum run-up based on 30-foot or 50-foot wave

at minus 10-foot contour.

1. On the cross section for Puu Nananana the 10-foot
depth is at approximately 7200 inches from shore.

2. The two points will be (7200, 30) and (7200, 50).

3. To draw the line with a 1% slope, find the point
inland 24,000 inches from these two points and
down 20 feet. These will be the points (-16,800
inches, 10) and (-16,800 inches, 30).

Since Puu Nananana is on the east coast, the 50-foot

wave will be used.,

1. The line for the 50-foot wave intersects the land
at (2000 inches, 42 feet).

2. Follow the curve of the 50-foot contour interval,
draw a contour from the intersection point using

a dashed line (----- ).

Historical Run-up

A.

For Molokai, the run-up is listed for the 1946 tsunami on
U.S.C.& G.S. map No. 2100-W15640 - topographical map of
Molokai (in the "Tsunami" file drawers, HIG library room).
Puu Nananana shows a recorded run-up of 34 feet. On

the cross section, the elevation of 3L feet is found at

the point (1200 inches, 34 feet).
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c. Bince the historic run-up was less than the predicted
run-up, a special contour is not necessary.
Special criteria do not apply in this case as the historiecal

run-up is less than the predicted run-up.
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REFERENCE FIGURES

Potential tsunami inundation zones, as determined from the empirical
criterion, or, if a historical observation exceeds the empirical cri-
terion, then from the historical observations

Zone Area Fig. No.

MOLOKATI Moomomi L
Kahui Pt. >
Pelekunu Pt. 6
Kikipua Pt,. 7
Halawa Bay 8
Puu Nananana 9
Pauwalu and Pukoo Harbor 10
Ualapue 11
Kamalo 12
Kawela 13
Kaunakakai 1k
Kolo Wharf 15
Halena Pt. 16
Laau Pt. 17
Kaunalu Bay 18
Papohaku Bay and Kepuhi 19

LANAT

Manele Bay and Kaumalapau 20



ISLAND MAPS

Molokai
(Showing historic

Lanai
(Showing historic

Kauai
(Showing historic

Oahu
(Showing historic

Maui
(Showing historic

Hawaii
(Showing historic

run-up)

run-up )

run-up)

run-up )

run-up)

run-up)

21

22

23

2L

25

26



53

O

Special Criteria

Normal Criteria

— - ——— d—

_——__Kaiehu

Kalami

¢

o !
N
o
s 1
£

e ( ‘

g h‘»’l

© Y

g

g

5

{ 0T

b

Naaukanihs

Py T
T T

A |

i o

- S
Anahaki ~ / \

ta
W
"
A}
Y it
L
>
“
O o
" el
+
“
<
<
o« 0
n a
- '
[u' ‘,‘:
LR
o )
© -
o AN
b t) ’l-il
v
e
M
MR
N o ; IS
o =‘| 1...0 . )
Phd “
l EERUNA
o
o D2
I -
O ‘ NPt
' AR
)
Ao
A -
“ m
. 0
l 1
)
) a
ul
b o
l A
|
7y
-t 0
it n
Hip >
0 — BTV .
AR VT TV ut
~ N Wiy 4. ,’,
- . N - - T ‘—-
HINON 1) 7oA
A
1)
3
I
4
n
“C

mi.

Moomo

Fig. 4,



-
W~
O Linf

3

— %

~F
Y
Ay
o
"
-2
v
[
#
L}

¥

thouss he

« o«
=l "‘:\U»" $oo
‘ t E R
P /’T"-/"f‘ \/:'v’ =
< “_ﬁtf
="
*
{ N N
"
.V s b
L. ) A
2 (e j A
g N edad
£ ] 'S
<3 ‘ / v
2 Y S8
< el e
! ' A
.
1]
#
N
j
]
[}
)
ﬁ*/
Ao
2 PR ki
8,
< —
5
<
‘Z. —
«
_+_ 4

b

ut
o
o
o i
H
al
«r
]
«
o
oy
o
"
o
oy
O
w0
oy
o
.
-
o
“r Oy
o
-
0
I
o
1
wr
o \
,,I !
1
ol
s

”l)lr) . >
STON O W"Vw " S
et 2

T HIMON Iy

2

ul
s
“
-
Z
(@)
[
o
L—J ur
w8
Q0
(SR YR
~
O uk e
iy -1 -t
]
“ -
#cn'
RS " oy
128 -: .
i
ooy
pra 2
= 0
[ |
I
i Y|
XN
b e b
0,
[®] -n
{
© s
«
»
©
J
)
a
Wl
'
Z oy
TS
Lt (%

-~z
g or

Kahiu Pt.

Fig. 5.



Special Criteria
Normal -Criteria

Mokciea

jovi

-~

i
; -
v /“(’
o ;o
[+4

A' Vi ul
g )
<\ («é >
@ :
m ‘l\v "
x \“‘\i"’,‘\’(\‘» -
RN
:\‘ TN '.I',i !::
o AN - ; o
o o " [ :: v
A T o b
i " .
MmN e
= /‘{ d o
Lo ! %.: n
AR ~4 v
> ) ! k
& . - o~ :
e § k
o : "
: g o
q] . t e
5 K i
@ g ul o,
§ ( \: . (ST
: B o O
, \\(‘ AN Y TR
2 ' " .
Vi . /] : : N
. ; g
‘/’ . . an
o -/ o
i gt el
o z o
g e
. l Tan
c : !
;'6 ”): :
oy - yoR
i N [ X
_ ,,, : l NG
? > S0
< O
' () ty
‘ (1%}
N o
L)

@ | )
g 1 "
3
I
o
o f |
c - o
©
g I
F
o f
2 !
((’. ' S -
0 n
/"” I
g \‘ x
> Y Rl
.
(7%

)i\;
)7 Hiy S
i o, ~ L0y g
E e - Yoy -
5 = Novw 5
S . PO 4
5 HIMON 1021 L
< O
° 0o
© n i
| .

N ,,/v

SR oy d
. s - Sy
('/( (O / N

) > -

Kl A ) 18 ( ‘glk\/;’ S
T 6*-(1@1&

Pelekunu Pt.

Fig. 6.



*34 endPiTY

IIIIII

EILvW NMIT 23ATT ONYEA S a0 TUZEa N
TEAST YZS NYERW ST OANLYC

1332 0 WAXILNI ¥NOINCD :

e ———————— 2

FESERNohit T s i =/ 1z
e 5045
— sz
- - Y. o P = B s S X
~ T - [op— ~ - -~ .- - - H =3
= =

N 1 /
et

t V) LAY
’ ST P

A —
\\.}l\;\utvh\m\ A
[« SR

R
sAf -7 T TTNC
(S T VR S e
: vpxrmwmwuwwof T ﬁmmmuwr; < /
S~ DN s — ~
- —_— — —_— R I -
p Fs — (\\ . ~~ . ool - «;\ - - ~ s
T )T - e -~ ? . . -
~ TG, e -
2 : ) ) -

~

. w,,‘qw.u,.v.\mcrw«'y‘.,w o ==
Tndondig W U =Nl s s S e s T
2R S

el

rog wmodng o>

Y =T nrszdl

*L 812

< - s mmagny
Shexndeuepm, ) \/_/pul,{\N.\,JWW\.I uw
eyndeueay !\\;f\hckkw :

id endnjiy

o_v._o‘mx
12937 TemIoN

®TI93TI) TETOAdS

}d Inuneyend




*feg emeTey g 813

eZlww NMCIT ZEWIT neZa T SovITIZEa N sz ozl ==z .~ _
‘Il“ﬂ.‘ -T3T "dlx,-. < \.\ - lllﬂ l,/ v :
L3322 08 W ZZINT ENCINCT T T
S
, e S
: - )
A~ - — . s

Tl
ueey. -

Syounny L T e = -
—Rinex
R T

cTenjoybyooc
et/
o -

,,,lﬂ i ,lvrlw\ /

i
VMVYIVH : CEAN T EL ey TE RS
Coelm AN TNy VT OF ;anx_mwsmxﬁ

SS

i

|

\ P

BIIIFTID TBWION

})74 ,rV



Kanah

h'
o %
T
Q
-+
. e m
\ h :I'
O P oo
e “
~ . |
g ()
'
° (9]
2 P
) ; N ( {rt
) H . \ “4
3 o l :
-, & o 2 A .
. s | N z
= | 0"3 :{ «
\ | i :
v i t
: “ ' - L1
N . u o, f
) ' o W
- g
: N oM e
. - o N Hy 1,
' .--’. | | <> ui
\ \ N , . (:‘ --j ;l| >
«
(\'l . )y ("]
.
2 HE R
) / ] jm o
w z7
- =y Y
S | L
3 -
s w 25
o CYa. b
i l bt
PARIrY
IS
e n
] ' l ) :n
T -
i o (1]
0 ,
: o
2 i 1
1
a Yo a
a‘, ut
E [}
: I
b4
o)
~ "
J AN B
2
W'L\\znyﬂ
I
1'4;
-
4
trt
PR— H)I()N““ >
; IN: ur e
-~ ,Vw ' '4,
HENON 31 e
oo
) -
N 1
Har
m L)
A

Puu Nananana.

Fig. 9.



*10qIey oojng pue nTemnegd ‘g1 ‘81l

SowN RTT 23V Ng3e S oA LTI —LEEE N S2vc LX) s -
Co.VN KT =z S DEIe s A LT TAzEs -z 2zes NOINTIe
T eTC WD g i = = T
- ,M) l.lt‘;rlﬂ S >) O.M_)) NYZW ZIvaildesy
1532 02 TWAEIING 2N01INCT 2!
>
-_— 2 z
2220270y : : - =
Py
—— : oz
= . wIE e 2l ot oy i . > =X
=TT T - = =
= =
= .
T oa = 1 !
%11
Smr ezt TS
-

" <N e
BTIS93TI) TEEION N puodysyy syadny /- o 00N, 5 L -
G.)vw,y YSLd axyedny , - ez I8y

.\\\, ; -
\

~
1 AN T TV
— 1

; F< .\ - u»xfk.{- \\\ Uf.. ~
1 A o~ i
v RN .,n\; ™ -7~

x L —~— AG

/ SN «rh\. ,

A3

- ~ puodysty oy07py)
", - w]\d!.“l\”.\ Ho0x ¥ ¥ .&M‘W»\
5 Ll “« NS Ik
x4 > puodysiy Sﬁmﬁsm\_,ﬁ(\ .
Fuodysiyd 142wpIDD] A

A

<%

L/I iX

A3 < -
N T & Y
~ . o
I PR N an 5
. ’ J 7o L

\\l L 3 o
52 Y A
4.ﬂ~..m>>ddm.\wm_\m / e
7o - .* . ,,- ,,,u/,
i D YA WA




*andeteq *TT *813

szt s czV..  Wv3a T AT YT _Zhas S2UETl el
T o _ - T " -~ LAy ~ -
EREL IR FEELNTL tog
. —— —~— o m . -~ VY3 e z
Aoz Ut TTheZlN ETIL NI Fataeleses
'
2!
Y
2iZal" B = sz
- -~ - - — — = N
It % Z 2 st ToE ey 3 =
=z DL DT e % oult z . z g I
= =
3 =
N 1 !
e pmr m— e y
- L. 2 Vel
pan
Vi

BIISITI) THBULION

puodyst,

T By
e ondeE Ny
; MD\O\J..L

\\ \. LI /

~

v
3 . e

szl
e,

==




roTEwey 71 ‘814

ZEET NOIlY. “C35
g

E31vM MO E3MIT Rton S, wTLv0-aT3x N S34200 mael3l
MNEAST =% w= < ey VT - =
g SIS TES NTIA S AR NTIW ELtaolscc
1334 08 TonEZiND 8NTINTT 2!
=
—_— $'z
3 > -
N gl =
=
Z
—= = z
= 2z
o S
x =z
Iz
3 =

2 35A77

=z 0%, ooes 008
£

T I
Mwmmm o)

LDE] OJDWDY ~
M j93y je10) AH TPEH ¢ o
LT ~ .y X =
.\ . T ¢ H :7.!1/-0-
- - ;b i
: v e
. - / i N e et
Y e

7

)

IBRNIE}

N\

Co 1
’ {
S AR "
i « - ) " N
) s . p My
VIR et N
I3
% R \\‘\ :‘]
N AN N
~ ., N
NN



‘eTamey ‘g1 ‘314

EZlw KT zzwlT o NrIa t SLrITizzz N ERR Y- T LRI T
——ymm em Do ~ - - o
== N I NYZo Zave oy s
(=R A M T A ‘
=2z Uz Vocoza Z e =
BN
— T o=
e ZnlTlr = =z
N z
—— —————— —_— = z
. N - PP P Py~ = . 2 s
- . . - =
- = t !
Frtez t TmeTT
N et

puodys: g

o e o e

.

= A P o, N
; /
K Ny N 5N oypyoung

I BwEnd

=
e R
-7 . N : .
e ol oo e ...},. - . o~ T
LT T VAN N e e v puedysiy vioypyoy ¢~ S N
to— DR TR o~ ’ i i
. N ~ v / e N . N P !
oo DY) PPN b e v L v P /
N ALt VO ".1/\) Vil T Ve s
W Pl Ve ~ ‘ v S T =z =
[ / . . i ’ v o e T T 2
! . ~ 1 v~ .. - > T ; s .
o . 3 I R i o S S ,, ... :
3 oo . .

- .,rm.w&nmmm \
// ﬁﬁb&u\”mﬂ& ,.«
/ —== == prodysy nanoy

- o
. P— ’/hu ceerdey




T 814

* TEYEYBUNEY

E3ivv wIT 23900 MYIa NTLEITLEEE N Ao =.e3l .
S3037 v17 A¥Ia S AL - ¥
=, A~ - - - ~ EELLENG N -
1334 0% TrrEzil 2nDINCT !
z
N
m— pr— p—— e —_— o> -
2
22 3l - < z
>
—_— —_— — e s =
s Py Py T - - = < =
- S e R+ i s z o = z
= =
= =
| !

Ly




I
o)
| W
| Lo
fil
' L i
§ N
I (48] -4 iy
H .
| (o) ;{—’ o
<} RANRY]
' '\! (&) hj I
vt ) ll -
P pout
" Z
.;J | = 0
) W,
W [} J o
I3 i
4 S
<)
0 l (&)
o
o
|
2l
&
i
? 1y A
o~ TIYO) :
8 > . LEVIN Ny, s
HIMON MR
”’. !
0o

Kolo Wharf.

Fig. 15.



R \ ’”’7/))7/" :

S ARy A
Ay ] Pt 7S
\W\)l\u | )*“x\ N

|

X
A0

- AR
> | SR ) \
y } OB )
2 ) AN 4 | MY il
) i
N ¢ ot \) SIS
)‘ WMo h 7 UG
) ;X b
i)Y F ») VAN R
! Y o RSN A oS
VA
RS S
) < WY . et !
s VL \ s
Lo \ . | '
WL i\ ‘ !
r\)\\ tk RN \
) SN \ \
N, \ 1 ! H
J R R /
’ v ‘ I RN WAL
y e ] H R\
Iy v / 3 IR
. Bk A i ‘
\ / | / oy
N AL
W fr o) \
s S o
Y
) 3 )

Normal Criteria

Special Criteria

)\_==7-_ ‘ o )l 3,
7 - {/\;\\}g) Wox kG
X <4 NG % @ )
:\"l‘ = u?)N 1o ‘,‘,H Ny
AN o \ 7 SRR FSRL=TNN
) _.‘-.V'].jg\g-?f(' ( KP BN ‘74‘ N ;yi)* A \
Al SN
) \)§ e )“,;/v" (e [¢ . /
N USRS
N Ll
[j 4 BN

8RR
Py T

A

7

l‘ 7 ” }? i = \ r:i"? - gwi:?jd;ig‘ %nl?;f’?ﬂ

/ )} v \\\7\\\\"—"\1) ] 4;;‘ (L/‘[,(:\’ / TANE )l )\\ 'M}ﬁ t“ (‘,
S 'N]} v e( N, A

(/// -~ ) ) / Af///\ s /%Q N & o)

I Jlf,(// /j/\M/L O8NS ING -

a4

L
12
"
"
! Lt
Ly
t -
oy
'
;I
0
B l
o
wr
[l:
[§]
.o
1
N R
! 10
-
Py
v

o

O

e >
Ny -
,_‘)” N W :.1

v o

FHHIMON Bt b
l’?

f

“

113

-1

H:2lena Pt.

Fig. 16.



‘314 nee1r /T 814

cz.v TT eIl NvIe nTorlT -z Tzat s
TIPET eIt vl . T Zote i toece
_— As == -~ .
~ZZZ O c2a. oSN z
=
T : oz
...... : - =
P
= — =5 == = oz
= LlE TIilz -y Tt Tt Lo . N N =
= =
N ! !
1
— w— - —— -

BTI93TI) TEWION

URIEARNEIY

g P R oIV, (v e e S
- .\ M)nm,? X .
= RS AN

= ...»., - e




*feqg nieuney °gT ‘814

237 .z e - _rlTLzs il o= -=z .. .
~103T e P U i s
== ~ = - - -
o ~n ot T e . -
~ZZZ =
== -~ =
- = = z
n q ‘ . < =

~2 e 9 l/.\).‘ _

N

R

,,/ .....

R E V| dsn‘mn .\

TN

L icBeuncey

BIINQTID THBEWION



‘6T ‘3814

‘tynday pue Aeg nyeyodeg

- - -z B S ==
— - - - <
>
FE—
—— ———— == > =
o o ‘ a < =
R~ .‘.‘(\.W\\C 7
T “ e
Pa = N
<=

L \.* *
eIy O'TNd N »
- ~ i

N i
N h \
S AN
&
.-

BIIS}TI) THUION
WIIS}TID TBTOAdS




‘nedeTeuney pue Aeg 9TsUER ‘0z 8113

sIov o wIT o 2ENIT o rIa aTLT T Iz N Ste T D o mlcEl R
=TI ez -3 Bs R A
=z TIs Tz - TN oz o7 ==
{225 72 Ter T ~7 0 T ' e
P33~y z=o. - - -
z
>
e ——— 2 =
= -
=z
= = = 2z
3. " [t g - anlary N - = =
2 il e . . oot = =
E = i !
- R
S RS
- ~ - Vo -
'
H
:
)
t -— o e - e - =
= o
N 5
-4*.?
il

BIJISFTID H.EQZ -
= o
B Geoewy

AY
' i
1
K N : z P
sgsantlm N & ! sodoag. ) . =y 7 endesuey
Sl . R i oA N I\ . ‘ P ;
uﬁ ; )'”: R N 4 AP ‘ﬂvﬂ e T rui.‘. L . ma_wnu o[oxoioN
uian — LY 8 T O~ TTeepmgs T T T - S N .
1L, S AT R PR T B SR - . Tl T - - - \ . OreN NuOw
‘.wvm\\ H /(.u;\, - R e - Jewsl ~l T \ oy e e 1
“a - s O A ST e omuT T L w
wncIR[EY ~ ; - R S S - T . P A
” e ~. . b Alp . Vo - . - ) ‘.,_./ B - I N
“ R e - i } - - ol L - Lt . / .
A DN 7N V - - e T : Y L ) - .»Jr
Ve - > T o S b
S S o= = O N\
N v

ijeg inune:

)«\\ﬂ/f%l,.l....‘... e \\ —-a .
4 ——— \\

ST P A e,
N L . — et L g . /. yww.\.\}r -
- L A i , ~ .

! . A 1iin EsT/ P
i . \\ - \ vﬂ - .
_ * N Y —
LS H AN \.,\ ST
1R :LicWO_onhu\ s Y = R ‘ - -
T S, < —

-

//

m

.ﬁ.
\_,.....H_».*.__

oy
B
:"Z
A
/
/_,/
\JS ¥

- \:mnﬂ_/.ubnv:.y

R 'I._ n-ono _ll\

\\ ) o ’
Y

|
/)
7
I
}
AN




*(dn-unx 02110351y Surmoys) TeNOTOW °‘TZ °S81d

G-l #.00..6

r -1 =
sy
o0 6 & < 9 £ » £ z I 0 46l
1334 Ml d4NNnY
N IVAOTIOW
A
€2
VXV XYNAY VN3IVH
: JHVHM 070N INIOd nvv3
pg —/VNVNYNYN NNd
AVE MIVNNYHY
oz
Ave ad
fo VMV IVH LN1Od NNNX313d HOV3IE NNVHOLVd A7
.« VNdININ ~ s
~ \ 6¢ =
13
| NON OO IHNEDIf o
i
00 edS!




IVNV

* (dn-uni 5TI03STY 3ulmoys) TeURT ‘7T * 814
SR M55 .95
1
h/
AvE FIINYR
HOBUYH Q
NVEYIVRAYX oL
N
S¥ 6!
1334 NI dNNDNE
i
i s .
m T Y Y rOu
e £ 2 / 0 7
2

B 1 )




9 ‘—'8l

—
9'92's¢t

Ave
IVMIKIIV

_

§¢°'22 ‘02

Ave

13TVYNYH

INIVANYN 40
H1NOS IFUN 22

—-c—t02

* (dn-unx oTa03sTy Bulmoys) teney ‘gz 814
OKH<C ”.0€ 465!
i
o1t~ NOILVAN3SBO ON SILVDION! HSVQ
N 1334 NI dNNNN
VINVNNAYN €'y 'e2
AV d3dVYNVH \ _ /
8§ 343 0961 LS8 9¥6!
3 AVE  NINVAVYNVH rs
N L1 tor = A
: g
P-4
VNdVNOIVM 30 HLNAN 3TN 2/ /
LSt Lt




* (dn-una

0T1103STY 3urmoOys) nyep ‘4z 814
BICS ».0C .85)
T
— —_— 8= 2l
- - —g - ovaK
® ,m ONOW Y0 -—t—'y'y
AVE NSNIN3d
YNNYNY . s
3dNSIVE Lov3e XNV o S22 3 o\n.n \~I =2
HOBHYH NINTONOH i v
e\iNiod  nnevave S / 1Niod  su3suve
0w g HOV3E ——tg i
M3 AN1Od IHVN)—
) AVE
€'='8'8 — \ OIVYNYRIVYA
R 1
% II0YNVINYIVY
MNXYNYN\ @ ' =01 02
HOV3E
NvdnIn  isv3
\ s3I
" s
§'—'6"2 § # £ 2 1 o
- ANIOd I1HNd3N
2 N
” .
e 43
o~ . . . o,
§ ' —'="Y—riRiod vorvny D I < O =}
Ny vd
Hov3e
\LAA2 24
-ty Y — \ AVE  VUNVHVX
/ - ‘el ANIOd 11VNYN AVE WHIVIV
5 .w.:\ 40 30iS 1S3m
N Ave <3<_<;/ N
uzqa INIOd VN3VNd [T T T]
N\"annve 30 30 301S 1S3IMN
- ‘- ON3 MINOS 8 ‘€1 °C101
nV3YLS 33::3/
TR
NOILYAY3ISBO ON S3LVDIONI HSYQ - '='02°61
1333 NI dNNNE Ave %ou:_s,
L 61 'y "g2 301S HL¥ON / (TR
\
\ \ \ //
0961 L$61 266! 9p6i - 'S —JINIOd VOHYNVN
-y ‘6Dz —=\HNHY Ave
YI3MYX
6 ‘=0t ‘6!
i
00 .86
O




* (dn-unx o1a03sTy BuTMmOys) TneN ‘Gz °*B1J

e N 0295
T

-l -

/m ONIONY "

3VHOMW
3

=0t *g1—2 AVE  VNVH

=
<
=

20° 50’

XHVd

P o

SNV Y \..\l.m - NOIIVAN3SBGC ON S3ILVIION! HSWC
Y YRR L3334 N dNNNY
— L8 'y e
UNINVA R /
—'s-u . \ e
eeml— »96! 096! LG6 'Y

\ -

N,0G .02

VNIVHEVYT

ISA0HLADITY YMIVHVY
HO8YYH

INIOd NHIiVA OOVMVNVH

1TIVAVNY UNC.

~NiOd V3IMVH

A AVE  VIZIMIVN —
AVE VNIONOK, S
NVIVNAd / 1% 4
/ -y t=12
e - —v2
- 'g'='92

-4
D296




165° 30°

T

20, ,a( 18—, 9
HOE A
MILL
UPOLU POINT
AIRPORT

40,—,23,8

WAIPIO
BAY

KAWAIHAE
BAY

30,0,10,7
LAUPAHOEHOE M\

- 37,0,10,9
HAKALAU

PAPAIKOY §— 35,7, 9,9

HAWAII

KAILUA BAY 0 10 20 s0 KEAAU

26,4.9,14,33

~

-

24,0,8,

12

1,2,3,8 . 19,— 2,
KEAUHOU
z e CAPE  KUMUKAH! o
n 13,3, 7,12 1
B &
- 7.8
8,4,7,7
HALAPE 20, .10.13
2,—.5,3—f MILOLI}
1946 19882 1987 1960
b 23,4,19,7
20,—,10,12 RUNUP IN FEET
DASH INDICATES NO OBSERYATION
185 30' W DHG
Fig. 26. Hawaii (showing historic run-up).




